A polymorphic locus flanking the 5' end of the insulin gene was studied in 154 unrelated Japanese diabetic and nondiabetic subjects. A predominance of the small allele was found with the following frequency: of 64 nondiabetic subjects, only 3 of 128 alleles were of the large class (2%); none of 78 alleles were of the large class in 39 Type 1 (insulin-dependent) diabetic subjects, and 4 of 102 alleles (4%) were of the large class in 51 Type 2 (non-insulin-dependent) diabetic subjects. The very low frequency of large allele may relate to the lower prevalence of atherosclerosis in Japanese. However, this possibility requires further examination.
A polymorphic locus flanking the 5' end of the human insulin gene has been described in Caucasians [1] [2] [3] [4] [5] [6] [7] , American Blacks [4, 5, 8] , Pima Indians [4, 9] , natives of the South Pacific Islands [10] and some other racial groups [5] . This polymorphism, located about 500bp before the start of the insulin gene, is detected by means of restriction endonucleases and is due to insertions or deletions of repeating oligonucleotides within the region [11] .
In Caucasians, the small allele relates to Type 1 (insulin-dependent) diabetes [5, 7] . An association of the large allele with atherosclerosis has been reported [12, 13] . A possible association of the large allele and Type 2 (non-insulin-dependent) diabetes has also been reported [2, 3, 4] ; subsequent studies have suggested that there is no association between the large allele and Type 2 diabetes in Caucasians [5, 6, 13] , American Blacks [8] , Pima Indians [9] and natives of the South Pacific Islands [10] .
However, these data did not disclose the significance of this polymorphism in the pathogenesis and/or pathophysiology of diabetes mellitus. It is well known that Japanese diabetes mellitus is different from that of Caucasians in several respects, such as the low prevalence of Type 1 diabetes [14] and the low incidence of macroangiopathy in Type 2 diabetes [15] . The analysis of restriction length polymorphism of the insulin gene region in Japanese diabetic subjects might be very useful for elucidating the role of the polymorphism in diabetes mellitus.
Although Bell et al. [5] described the polymorphism of the insulin gene region in Asians (Chinese, Japanese and Korean heritage), the result was inconclusive due to the small sample size.
Subjects and methods
Peripheral blood leukocytes were obtained from 154 unrelated subjects (64 nondiabetic subjects, 39Type 1 diabetic subjects, and 51 Type 2 diabetic subjects). All subjects came from Tokyo or prefectures near Tokyo, and were classified according to the criteria of the National Diabetes Data Group [16] .
High molecular weight DNA was prepared from the nuclei of peripheral leukocytes [17] . DNA was digested for 12-20h with restriction endonuclease Sac I (Sst I). The digested DNA was electrophoresed on a agarose gel and transferred to a nitrocellulose filter [18] . The same samples were also analysed with Bgl I or Rsa I. The nitrocellulose filters were hybridized with 32p-labelled insulin gene probe, and the resulting hybrids were visualized by autoradiography. The probe used in this study was a Y-flanking Bgl I-Bgl II fragment ' (Fig. 1) prepared from a human genomic clone. The fragment was labelled by nick translation to specific activities of at least 1 • 108 cpm/ p~g DNA. Differences were tested for significance by the .~ analysis.
Results
Studies of restriction fragment length polymorphism of the insulin gene region revealed that there were three size classes of alleles of the following average sizes: class 1,570 bp; class 2, 1320 bp; and class 3, 2470 bp [5] . We observed two major sizes of Sac I generated restriction fragments in Japanese; 5.5-6.3kb and 7.6-8.3 kb. The former is considered to be the class 1 allele, while the latter is assumed to be the class 3 allele. The class 2 allele was not observed in this study. We verified these results by digesting with Bgl I or Rsa I (Fig. 1 ). Genotypic and allelic frequencies of the 154 subjects are shown in Table 1 . Only 7 individuals (three nondiabetic subjects, four with Type 2 diabetes) had genotype 1/3. Those with genotype 1/3 were not distinctly different in age, sex, body mass index, age at diagnosis, family history, HbA1, plasma triglycerides and total cholesterol concentration from those with genotype 1/1 (data not shown). 
Discussion
We have found a strikingly lower frequency of larger alleles (class 2 or 3) in the Japanese population (both nondiabetic and diabetic subjects) compared with the data of Caucasians, American Blacks, Pima Indians and natives of the South Pacific Islands. Bell et al. [5] showed an association of the class I allele with Type I diabetes in Caucasians, and Hitman et al. [7] verified and confirmed this association. If an increased frequency of class I alleles indicates more susceptibility to Type I diabetes, the very high frequency of the class I allele in the Japanese population is at variance with the very low prevalence of Type I diabetes in Japanese [14] . Other factors may be more closely related to the initiation of Type I diabetes. More detailed classification of class i alleles by using a different probe with another restriction endonuclease may be useful in solving this question.
The possible association of the large allele with atherosclerosis [12, 13] , and the low frequency of the large allele among Japanese, supports the observation that less macroangiopathy occurs in Japanese diabetic subjects than in Caucasians [15] ; this may account for the lower prevalence of atherosclerosis among Japanese. However, this possibility requires further examination.
The very low frequency of class 3 alleles in the Japanese may make restriction fragment length polymorphism of the insulin gene region a weaker genetic marker than in other racial groups. However, the remarkable difference in allelic frequencies among the races is interesting in view of the genetic evolution of eukaryotic genes. It may be useful to analyse the relationship between these differences and the prevalence of specific diseases in these different races.
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